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Notice 



Hewlett-Packard to Agilent Technologies T ransition 

This manual may contain references to H P or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, semiconductor products and chemical analysis 
businesses are now part of Agilent Technologies. To reduce potential confusion, the only 
change to product numbers and names has been in the company name prefix: where a 
product name/number was HP XXXX the current name/number is now Agilent XXXX. For 
example, model number HP8648 is now model number Agilent 8648. 



Contacting Agilent Sales and Service Offices 

The sales and service contact information in this manual may be out of date. The latest 
service and contact information for your location can be found on the Web at: 

http : / /www . agilent . com/ find/ assist 

If you do not have access to the I nternet, contact your field engineer or the nearest sales 
and service office listed below. I n any correspondence or telephone conversation, refer to 
your instrument by its model number and full serial number. 



United States 

(tel) 1800 452 4844 
(fax) 1 800 829 4433 

Canada 

(tel) -hi 877 894 4414 
(fax) -hi 888 900 8921 

Europe 

(tel) (31 20) 547 2323 
(fax) (31 20) 547 2390 



Latin America 

(tel) (305) 269 7500 
(fax) (305) 269 7599 

J apan 

(tel) (81) 426 56 7832 
(fax) (81) 426 56 7840 

Australia 

(tel) 1800 629 485 
(fax) (61 3) 9210 5947 



New Zealand 

(tel) 0 800 738 378 
(fax) 64 4 495 8950 

Asia Pacific 

(tel) (852) 3197 7777 
(fax) (852) 2506 9284 
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HP 11 664 A Detector 

NOTE MANUAL IDENTIFICATION 

Manual Change Supplements are revised as often as necessary to keep manuals 

as current and accurate as possible. Hewlett-Packard recommends that you Manual Part Number: 11664-90044 

periodically order the latest edition of this supplement. Copies are available Date Printed: November 1983 

through any HP office. When ordering copies, quote the supplement part 

number from the bottom of this page, or the model number and print date from 
the title page of the manual. 

This supplement contains important information for correcting manual errors and for 
adapting the manual to instruments containing improvements made after the printing of the 
manual. 

TO USE THIS SUPPLEMENT: Make all changes applicable to the serial prefix or number of 
your instrument as indicated in the following reference table. 

Note that there may be more than one Title Page and/or Parts Cross-Reference Table 
included in this supplement. The last change(s) applicable to your instrument will contain the 
most current information for these specific pages. 

■ = NEW ITEM, CHANGED ITEM 



HP Part Number 11664-90070 
May 4, 1993 
Printed in 118.4 
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Updates 

Instructions 

Page 2-1: 

Add Figure 2-1, contained in this supplement. 

Page 4-7, under Response Variation: 

Change 8 to 11 HHz to 8 to 12 GHz. 

Change <1.5 GHz to <1.5 dB. 

Page 6-3, Table 6-3: 

Delete item 1. 

Add 11664-60029, CDO, Qty 1, Rebuilt detector assy Type-NYm) Std. 

Add 11664-60030, CDS, Qty 0, Rebuilt detector assy APC-7©^ Opt 001. 

Add 11664-60031, CD4, Qty 0, Rebuilt detector assy Type-N(f) Special Order. 
Delete item 2. 

Change item 4 to 8120-3804, CD2. 

Add footnoteHAPC-7 is a registered trademark of the Bunker-Ramo Corporation. 

Page 8-2, Figure 8-2: 

Change the BLACK WIRE board designation from E3 to E5. 

Delete sections 8-7 and 8-8. 
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USEOF APC-7 CONNECTORS 



To Connect: 

1. On one connector, retract the coupling sleeve by 
turning the coupHng nut counterclockwise until 
the sleeve and nut disengage. 

2. On the other connector, fully extend the coupling 
sleeve by turning the coupling nut clockwise. To 
engage coupling sleeve and coupling nut when the 
sleeve is fully retracted, press back lightly on the 
nut while turning it clockwise. 

3. Push the connectors firmly together, and thread 
the coupling nut of the connector with retracted 
sleeve over the extended sleeve. 

4. Do NOT tighten the other coupling nut since this 
win tend to loosen the electrical connection. 



To Disconnect: 

1. Loosen the coupling nut of the connector show- 
ing the wider gold band. 

2. IMPORTANT: Part the connectors carefully to 
prevent striking the inner conductor contact. 

LOOSEN THIS uumcn rni n 

COUPLING NUT , '' 

TO DISCONNECT 7 / 




CARE OF APC-7 CONNECTORS 



1 . Keep contacting surfaces smooth and clean. Irregular- 
ities and foreign particles can degrade performance. 



Protect the contacting surfaces when connector is 
not in use by leaving the coupling sleeve extended. 

An accumulation of dust or grime can degrade 
connector performance. Periodic cleaning will 
avoid this. Use a soft brush (a toothbrush is 
acceptable) to clean the bead support and butting 
surfaces of the inner and outer contacts. DO NOT 
use solvents under anv circumstances. 



COUPLING 

SLEEVE 




CONTACTING 

SURFACES 




REPLACING APC-7 CENTER CONTACT 



The inner conductor contact may be replaced if wear 
or damage is evident by inspection with a magnifying 
glass. The contact should have equally spaced prongs 
and be free of burrs or wear. DO NOT REMOVE THE 
CONTACT FOR INSPECTION as it may be damaged 
by removal. Do not reuse or attempt to repair a center 
contact which has been removed. To remove the contact, 
obtain HP 11 591 A APC-7 Connector Service Kit. Spare 
contacts,* tools for connector disassembly, and instruc- 
tions are included in the kit. 

To replace an inner conductor contact: 

1. With the connector positioned with the contact 
facing down, tap the connector lightly so that the 
contact protrudes sHghtly. 



*Spare contacts are available separately as HP Part No. 1250-0907 or from Amphenol (Part No. 131-129, 
Amphenol RF Division, Danbury, Conn. 06810). 



Insert the centering pin of the HP contact extractor 
tool (HP Part No, 5060-0236) with the jaws open. 
Close the jaws and pull the contact straight out 
without twisting. 

Snap a new contact in place with liglit finger pressure. 



COUPLING 

SLEEVE 



SUPPORT BEAD 



INNER 

CONDUCTOR 

CONTACT 

OUTER 

CONDUCTOR 

COUPLING NUT 




Figure 2-1. APC-7 Connectors (ERFUTA) 
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CERTIFICATION 



Hewlett-Packard Company certifies that this product met its published specifications at the time of 
shipment from the factory. Hewlett-Packard further certifies that its calibration measurements are 
traceable to the United States National Bureau of Standards, to the extent allowed by the Bureau’s 
calibration facility, and to the calibration facilities of other International Standards Organization 
members. 



WARRANTY 

This Hewlett-Packard instrument product is warranted against defects in material and w'orkmanship 
for a period of one year from date of shipment. During the warranty period. Hewlett-Packard Com- 
pany will, at its option, either repair or replace products which prove to be defective. 

For warranty service or repair, this product must be returned to a service facility designated by HP. 
Buyer shall prepay shipping charges to HP and HP shall pay shipping charges to return the product to 
Buyer. However, Buyer shall pay all shipping charges, duties, and taxes for products returned to HP 
from another country. 

HP warrants that its software and firmware designated by HP for use w'ith an instrument will execute 
its programming instructions when properly installed on that instrument. HP does not warrant that the 
operation of the instrument, or software, or firmware will be uninterrupted or error free. 

LIMITATION OF WARRANTY 

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance 
by Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse, operation 
outside of the environmental specifications for the product, or improper site preparation or main- 
tenance, 

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIEICALLY DISCLAIMS THE IM- 
PLIED WARRANTIES OF MERCHANTABILITY AND EITNESS EOR A PARTICULAR PURPOSE. 

EXCLUSIVE REMEDIES 

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES. HP 
SHALL NOT BE LIABLE EOR ANY DIRECT. INDIRECT. SPECIAL. INCIDENTAL, OR CONSE- 
QUENTIAL DAMAGES. WHETHER BASED ON CONTRACT, TORT. OR ANY OTHER LEGAL 
THEORY. 



ASSISTANCE 

Product maintenance agreements and other customer assistance agreements are available for Hewlett- 
Packard products 



For any assistance, contact vour nearest Hewiett-Packard Sales and Service Office. Addresses are 
provided at the back of this manual. 
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SERIAL NUMBERS 

This manual applies directly to serial number 25000 
and above. 

For additional information concerning serial numbers, 
see INSTRUMENTS COVERED BY MANUAL, in 
Section I. 
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SECTION I 

GENERAL INFORMATION 



1- 1 . INTRODUCTION 

1-2. This manual contains operating and service information for 
the Hewlett-Packard Model 11664A detector. The instrument and the 
supplied Cable Marker Kit are shown in Figure 1-1. Cable markers 
are used for identification when more than one detector is used in 
a test setup. 

1-3. On the title page of this manual is a microfiche part number 
that can be used to order 10 cm x 15 cm (4 in x 6 in) microfilm 
transparencies of the manual. Each microfiche contains photocopies 
of up to 98 manual pages. The microfiche package also includes the 
latest Manual Changes Supplement as well as all pertinent Service 
Notes . 



1-4. SPECIFICATIONS 

1-5. Listed in Table 1-1 are the performance specifications for 
the HP 11664A detector. These are performance standards or limits 
against which the instrument may be tested. Table 1-2 lists 
Supplemental Characteristics. These are not specifications, but are 
typical characteristics included as additional information for the 
user . 



1-6. SAFETY CONSIDERATIONS 

1-7. The voltages present in the HP 11664A are not in the range to 
warrant more than normal caution. 

1-8. INSTRUMENTS COVERED BY MANUAL 

1-9. Each HP 11664A has a unique serial number. The contents of 
this manual apply directly to instruments with serial number 25000 
and above. For instruments with serial numbers below 25000, refer 
to Operating and Service Manual HP Part Number 11664-90037. 

1-10. An HP 11664A manufactured after the printing of this manual 
may require a yellow Manual Changes Supplement to document 
instrument "change information." The supplement will be included 
with the instrument manual. In addition to change information, the 
supplement contains information for correcting manual errors. To 
keep this manual as current as possible, Hewlett-Packard recommends 
that you periodically request the latest Manual Changes Supplement. 
The supplement for this manual is keyed to it's print date and part 
number, which appear on the title page. Complimentary copies of the 
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supplement are available from your local Hewlett-Packard office 
listed at the back of this manual. 

1-11. DESCRIPTION 

1-12. The HP 11664A detector must be used in conjunction with 
either the HP 8755C swept amplitude analyzer, or the HP 8756A 
scalar network analyzer. The HP 11664A detects RF signal levels 
from -50 to +10 dBm in the frequency range of 10 MHz to 18 GHz. The 
use of three HP 11664A detectors, or two detectors and a bridge 
enables simultaneous (amplitude only) transmission and reflection 
measurements via the analyzer CRT. 

1-13. The HP 11664A detector and the input stages of the HP 
8755C/8756A comprise an ac-coupled system. This detection scheme 
requires a 27.8 kHz squarewave amplitude modulation of the RF input 
signal. Additional information is provided in Paragraph 1-16, 
EQUIPMENT REQUIRED BUT NOT SUPPLIED. 

1-14. OPTIONS 

1-15. The HP 11664A detector is available with an *APC-7® RF input 
connector by ordering Option 001. 

1-16. EQUIPMENT REQUIRED BUT NOT SUPPLIED 

1~17. Reflection and transmission measurements require two or 
three HP 11664A detectors and either an HP 8755C swept amplitude 
analyzer, or an HP 8756A scalar network analyzer. Swept frequency 
measurements will require a sweep oscillator. In addition, the RF 
source signal must be amplitude modulated by a 27.8 kHz squarewave 
signal . 

1-18. Sweep Oscillator 

1-19. A sweep oscillator furnishes the RF input signal. The HP 
8350 series or the HP 8620 series sweep oscillators may be used. 

1-20. HP 8350B Sweep Oscillator. The HP 8350B sweep oscillator, 
used with an HP 83500 series RF plug-in, internally modulates the 
RF output signal when the front panel [lTMOD] button is enabled. 

1-21. HP 8620C Sweep Oscillator. The HP 8620C sweep oscillator, 
used with an HP 86200 series plug-in, requires that the MODULATOR 
DRIVE signal from the analyzer be used. See plug-in Operating and 
Service Manual for details. This MODULATOR DRIVE signal is 
available at the front panel of the HP 8755C, and at the rear panel 
of the HP 8756A. 

*APC-7'^ is a U.S. registered trademark of the Bunker Ramo Corp. 



1-2 




Model 11664A 



NOTE 

Some earlier RF plug-ins (compatible with 
the HP 8620C) will require the use of an 
external Modulator (HP 11665B) . Refer to 
the RF plug-in Operating and Service Manual 
for detailed information. 

1-22. Modulator 

1-23. The HP 11665B Modulator is designed to be used with either 
the HP 8755C swept amplitude analyzer, or the HP 8756A scalar 
network analyzer. The HP 8755C/8756A supplies a 27.8 kHz squarewave 
signal to the HP 11665B to squarewave modulate the RF signal. 

1-24. EQUIPMENT AVAILABLE 

1-25. Directional Couplers 

1-26. Reflection measurements require the use of a dual 
directional coupler or bridge, or two single directional couplers 
to separate the reference, incident, and reflected signals. 
Reflection and transmission measurements can be made concurrently 
with this setup. The HP 778D covers .1 to 2 GHz, and the HP 11692D 
covers from 2 to 18 GHz. 

1-27. Directional Bridges 

1-28. The HP 85021A/C are single-port directional bridges that 
allow transmission and reflection measurements from .01 to 18 GHz, 
with -40 dB directivity. The test port connector on the HP 85021A 
is an APC-7, and on the HP 85021C is a precision Type-N female. 

1-29. The HP 11666A r ef lectometer bridge allows transmission and 
reflection measurements from .015 to 18 GHz. The HP 11666A houses 
two detectors, one in the reflection port, and one in the reference 
port. Because of this, only one HP 11664A detector is required for 
a ratio measurement. 

1-30. power Splitters 

1-31. Ratio measurements to determine frequency response or other 
transmission characteristics can be obtained with a power splitter 
and two HP 11664A detectors. The HP 11667A power splitter provides 
this function from DC to 18 GHz. 
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1-32. Accessories 

1-33. The following accessories for the HP 11664A detector are 
available : 

Model 11679A: 7.5 metre (25 foot) extension cable 
Model 11679B: 60 metre (200 foot) extension cable 

1-34. RECOMMENDED TEST EQUIPMENT 

1-35. Equipment required for testing the HP 11664A is listed in 
Table 1-3. Other equipment may be substituted if it meets or 
exceeds the critical specifications indicated in the table. 
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Table 1-1. Specifications 

SPECIFICATIONS 



FREQUENCY 

Frequency Range: 10 MHz to 18 GHz 

REFLECTION 

Return Loss (15 - 35° C): 

10 MHz to 40 MHz: >10 dB (<1.92 SWR) 

40 MHz to 4 GHz: >20 dB (<1.22 SWR) 

4 GHz to 12 GHz: >18 dB(<1.29 SWR) 

12 GHz to 18 GHz: >16 dB (<1.38 SWR) 




TRACKING BETWEEN 
TWO HP 11664A DETECTORS 

Tracking between two HP 1 1664A Detectors: 
Specified at same relative power level. Does not 
include mismatch or coupler uncertainties. 



10 MHz to 8 GHz: <0.5 dB 

8 GHz to 12 GHz: <1.0 dB 

12 GHz to 18 GHz: <1.5 dB 




0.01 2 4 6 8 10 12 14 16 18 

Frequency (GHz) 



GENERAL 

Input Power Range: +10 to —50 dBm 

Temperature Range: Operation: 0° to 55°C (32° to 131°F); 

Storage: -40° to 75°C (-40° to 167°F) 

Input Impedance: 50 ohms nominal 

Connectors: Standard: Type N male 

Option 001: APC-7® 

Special Order: Type N Female 

Dimensions: Cable length is 1.2 metres (4 feet) 

Weight: Net 0.17 kg (6 oz.) 



Table 1-2. Supplemental Characteristics 



Typical Return Loss at OdBm Input Power 



Typical Tracking at OdBm Input Power 




0.01 0.04 2 4 6 8 10 12 14 16 18 

Frequency (GHz) 

Typical Frequency Response 




n 2 4 6 8 10 12 14 16 18 

Frequency (GHz) 

GENERAL 

Input Damage Level: 

+ 20 dBm (100 mW) RF power 10 Vdc 




2 4 6 8 10 12 14 16 18 

Frequency (GHz) 



Typical Variation due to Temperature 
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Table T3. Recommended Test Equipment 



Instrument Type 


Critical Specification 


Suggested Model 


Sweep Oscillator 


Frequency: 10 MHz to 18 GHz 


HP 8350B mainframe wdth 
HP 83592W^B/C RF plug-in 
or 

HP 86222A./B RF plug-in and 
HP 86290A/B/C RF plug-in and 
HP 11869A adapter 
or 

HP 8620C mainframe wdth: 

HP 86222A/'B RF plug-in and 
HP 86290 A/B RF plug-in 


Network Analyzer 


Provides 27.8 kHz modulation 
signal. 

Powers 3 HP 11 664 A detectors. 

Processes/displays detected 
signals. 


HP 8756A 
or 

HP 8755C with 

HP 182T/HP 180 series display 
mainframe. 


Directional Bridge 


Frequency: 10 MHz to 18 GHz 


HP 85021A (APC-7®) 

HP 8502 1C (Type-N Female) 


Detector 


Frequency: 10 MHz to 18 GHz 


HP 11664A 


Power Splitter 


Frequency: 10 MHz to 18 GHz 


HP 11667A 


Coaxial Short 


Type-N Male 


HP 11512A 


Open 


Type-N Male 


HP Part Number 85032-60001 


Calibrated Open/Short 


APC-7® 


HP Part Number 85021-60001 


Adapters (2) 


Type-N (m) to Type-N (m) 


HP Part Number 1250-0778 


Open-end Wrench 


Thin 1/2 X 9/16 


HP Part Number 8710-0877 
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SECTION II 
INSTALLATION 



2- 1 . INTRODUCT I ON 

2-2. This section contains information concerning initial 
inspection, preparation for use, mating connectors, storage and 
shipment . 

2-3. INITIAL INSPECTION 

2-4. If the shipping container or cushioning material is damaged, 
it should be kept until the contents of the shipment have been 
checked for completeness, and the instrument has been checked both 
mechanically and electrically. 

2-5. Section IV contains procedures for checking electrical 
performance. If the instrument does not pass these electrical 
tests, or shipping contents are incomplete, or there is mechanical 
damage or defect, notify your nearest Hewlett-Packard Office. If 
the shipping container is damaged, or the cushioning material shows 
signs of stress, notify the carrier as well as Hewlett-Packard. 

Keep the shipping materials for the carrier's inspection. 
Hewlett-Packard will arrange for repair or replacement without 
waiting for claim settlement. 

2-6. PREPARATION FOR USE 

i; CAUTION i| 

Repeated electrostatic discharge (ESD) as 
low as 250 volts can destroy microwave 
diodes. If static discharge is noticed by 
the operator , it indicate a voltage of 
20,000 volts or more. Materials conducive 
to static build-up include carpeting, 
nylon, dry air, paper adhesive tape, 
styrofoam and vinyl. The best method of 
preventing ESD is for the operator to wear 
a grounding strap connected to a conductive 
bench mat that provides a path to ground of 
between 1 and 2.5 Megohms. Alternatively, 
the operator can ground himself by touching 
any grounded instrument chassis before 
touching the HP 11664A connector. NEVER 
touch connector center contacts. 
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2-7. power Requirements 

2-8. Power for the Model 11664A Detector is supplied by either the 
Model 8755C Swept Amplitude Analyzer, or the Model 8756A Scalar 
Network Analyzer. Each detector requires 0.35 watts. The HP 
8755C/8756A normally powers up to three detectors requiring a 
maximum total of 1.05 watts. 

2-9. Replacing RF Input Connector 

2-10. The RF input connector outer shell may be replaced with an 
alternate type of RF connector. HP Part Numbers for several 
available connectors are given in Section VI, Replaceable Parts. 

The procedure for connector replacement is documented in Section 
VIII , Service . 

2-11. If the RF connector is, or has been replaced by, an APC-7 
type connector, refer to Figure 2-1 for user instructions. 

2-12. Connecting the HP 11664A Detector 

2-13. Connect the HP 11664A to the HP 8755C/8756A as follows: 

1. Insert the DC connector of the HP 11664A into the HP 
8755C/8756A mating connector. The HP 11664A connector is keyed; 
the plug should be inserted with the key downward. 

2. Secure the dc connector in the analyzer by turning the outer 
shell clockwise. 



3. 



Connect the RF input as follows: 



CAUTION 



Do not apply more than 3 in/lb (3.5 cm/kg) 
of torque when tightening the connectors. 
Greater torque may deform the mating 
surfaces . 



Do not apply more than +20 dBm RF power or 
more than +10 volts DC into the HP 11664A. 



4. Turn the outer shell of the male connector clockwise to secure 
the connection to the HP 11664A RF input. 



5. If the RF input connector is an APC-7 type, refer to Figure 2-1 
for user instructions. 
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2-14. Mating Connectors 

2-15. Type-N connectors mate with the corresponding Type-N 
connectors whose dimensions conform to U.S. specification 
MIL-C-39012. APC-7 connectors mate with any other APC-7 connector. 

2-16. Detector Lead Identification 

2-17. Coded cable clips are furnished for lead identification. 
Place matching clips on either end of the cable. 

2-18. Operating Environment 

2-19. Temperature: 0°C to +55° C. 

NOTE 

See Table 1-2 for detector response 
variation with temperature 

2-20. Humidity: Up to 95%. Protection should be provided from 

temperature extremes, which can cause condensation within the 
instr ument . 

2-21. Altitude: Up to 7,620 metres (25,000 feet). 

2-22. STORAGE AND SHIPMENT 
2-23. Environment 

2-24. The instrument may be stored or shipped in environments 
within the following limits: 

Temperature: -25°C to +75°C 

Humidity: Up to 95% 

Altitude: Up to 7,620 metres (25,000 feet) 

2-25. Protection should be provided from temperature extremes, 
which can cause condensation within the instrument. 

2-26. Packaging 

2-27. Original Packaging. Containers and materials identical to 
those used in factory packaging are available through 
Hewlett-Packard offices. If the instrument is being returned to 
Hewlett-Packard for servicing, attach a tag indicating the type of 
service required, return address, model number, and full serial 
number. Ensure that the container is marked FRAGILE to assure 
careful handling. In any correspondence, refer to the instrument by 
model number and full serial number. 
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2-28. Other Packaging. The following general instructions should 

be used for repackaging with commercially available materials: 

1. Wrap the instrument in heavy paper or plastic. If shipping to a 
Hewlett-Packard Office or Service Center, attach a tag 
indicating the type of service required, return address, model 
number, and full serial number. 

2. Use a strong shipping container. A double wall carton made of 
350-pound test material is adequate. 

3. Use enough shock absorbing material (3 to 4 inch layer) around 
all sides of the instrument to provide firm cushion and prevent 
movement inside the container . 

4. Seal the shipping container securely. 

5. Mark the shipping container FRAGILE to assure careful handling. 
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SECTION III 
OPERATION 



CAUTION 



SUSCEPTIBLE TO DAMAGE 
FROM STATIC DISCHARGE 

Repeated electrostatic discharge (ESD) as 
low as 250 volts can destroy microwave 
diodes. If static discharge is noticed by 
the operator, it indicates a voltage of 
20,000 volts or more. Materials conducive 
to static build-up include carpeting, 
nylon, dry air, paper, adhesive tape, 
styrofoam and vinyl. The best method of 
preventing ESD is for the operator to wear 
a grounding strap connnected to a 
conductive bench mat that provides a path 
to ground of between 1 and 2.5 Megohms. 

Alternatively, the operator can ground 
himself by touching any grounded instrument 
chassis before touching the HP 11664A 
connector . NEVER touch connector center 
contacts . 

3- 1 . INTRODUCTION 

3-2. This section contains information concerning operation of the 

HP 11664A detector . 

3-3. FEATURES 

3-4. Features of the HP 11664A are shown in Figure 3-1. 
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(1) RF INPUT CONNECTOR. This connector accepts the RF input 
signal. On standard Detectors the RF input connector is Type~N 
male. Other connectors may be substituted (see Figure 8-1). 

(2) DC CONNECTOR. This connector supplies the necessory DC 
voltage for operation of the HP 11664A, and feeds the detector 
output signal to the network analyzer. 



Figure 3-1. Model 11 664 A Features 



3-5. OPERATOR'S CHECK 

3-6. An Operator's Check of the HP 11664A is included in the 
Operator's Check provided in both the HP 8755C and the HP 8756A 
Operating and Service Manuals. 

3-7. OPERATING PRECAUTIONS 



See CAUTION on page 3-1. 

3-8. Tighten the HP 11664A connectors with fingers only. Do NOT 
use a wrench. 



Do NOT apply more than 8 in/lb (9.2 cm/kg) 
of torque when tightening the connectors. 
Greater torque may deform the mating 
surfaces . 
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Do not apply more than +20 dBm RF CW power 
or more than +10 volts DC to the HP 11664A, 
or damage may occur 

Before connecting a cable to the HP 11664A 
RP connector, always discharge the cable's 
center conductor static electricity to 
instrument ground. 

Do not drop the HP 11664A, or subject it to 
mechanical shock. The diode is easily 
damaged . 

3-9 . OPERATING INSTRUCTIONS 

3~10. Operating instructions are given in the Operating and Service 
Manuals for the HP 8755C and the HP 8756A analyzers. 

3-11. Typical Measurement Configuration 

3-12. Amplitude measurement with the HP 11664A/8755C or 8756A 
analyzer system requires a modulation envelope to be developed via 
27.8 kHz amplitude modulation of the RF test signal. Test set 
connections will vary depending on the analyzer and source 
oscillator selected. 

3-13. Figure 3-2 illustrates a typical setup with the HP 8350B 
sweep oscillator/RF plug-in using internal modulation. 

3-14. Figure 3-3 shows a similar test setup with an external 
modulator, HP 11665B, being driven by a MODULATOR DRIVE of the HP 
8756A. This setup must be used for RF plug-ins that cannot respond 
to the 27.8 kHz drive signal. Refer to the Operation section of the 
particular RF plug-in Operating and Service Manual for details. 
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Figure 3-2. Model 1 1 664 Aj 8756 A Typical Measurement Setup 



SWEEP 

OSCILLATOR 



Z-AXIS/ 

MKR/ 

PEN LIFT 



POS 2 
BLANK 



SWEEP 

iN 





a . 


- □ 


c c □ c 


i |l □ 


o ■ 


: c 


'■'U 2 = 




o • 


. □ 


a a □ D c 


1 j o 


o 


□ 


p_, ^ ^ 


1 jl 


c . 








Figure 3-3. Model 1 1 664A/8756A Typical Measurement Setup using Model 1 J665B 

Fxternal Modulator 
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SECTION IV 
PERFORMANCE TESTS 



4- 1 . INTRODUCTION 

4-2. The procedures in this section test the instrument's 
electrical performance to the specifications in Table 1-1. None of 
the tests in this section requires access to the interior of the 
instrument . 

4-3. EQUIPMENT REQUIRED 

4-4. Table 1-3 lists the Recommended Test Equipment for testing 
the performance standards of this instrument. Any equipment that 
satisfies the critical specifications given in that table may be 
substituted for the recommended model. 

4-5. TEST RECORD CARD 

4-6. Results of the performance tests may be tabulated in Table 
4-2, Performance Test Record. This Record lists all of the tested 
specifications and their acceptable limits. Space is provided for 
recording test results. 
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Performance Tests 



4-7. RETURN LOSS 
SPECIFICATIONS: 



.01 


GHz 


to 


.04 


GHz: 


>10 


dB 


(<1.92 


SWR) 


.04 


GHz 


to 


4 


GHz: 


>20 


dB 


(<1.22 


SWR) 


4 


GHz 


to 


12 


GHz: 


>18 


dB 


(<1.28 


SWR) 


12 


GHz 


to 


16 


GHz: 


>16 


dB 


(<1.38 


SWR) 



DESCRIPTION: 

An HP 11664A detector, a directional bridge, and a power splitter 
comprise a ref lactometer test setup. The test setup is calibrated 
using a short and an open to minimize frequency response errors. 

The device under test (DUT) is connected to the TEST PORT of the 
bridge, and return loss is measured on the HP 8756A. 

The return loss should be equal to or greater than the limits 
listed above. Table 4-1 lists measurement uncertainty due to 
coupler directivity. 

If the return loss is within the measurement uncertainty range, a 
vector impedance measurement with error correction should be made.. 
At Hewlett-Packard, this is accomplished by using either the HP 
8408 or the HP 8409 automatic network analyzers (the HP 8507 may be 
used for frequencies below 1.3 GHz). Further information is 
available in the HP 11863E/F Applications Pac and Application Note 
221A. 



Table 4-1. Return Loss Measurement Uncertainty 



FREQUENCY 

(GHz) 


SPECIFICATION 

(dB) 


MEASUREMENT UNCERTAINTY RANGE (dB) 
85021A (APC-7) 85021C (TYPE-N) 


.01 to .04 


>10 


9.5 to 10.5 


9.5 to 10.5 


.04 to 4.0 


>20 


19.1 to 21.0 


18.7 to 21.5 


4.0 to 12 


>18 


17.3 to 18.8 


16.9 to 19.2 


12 to 18 


>16 


15.5 to 16.9 


14.9 to 17.2 
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Figure 4-1. Return Loss Test Setup 



EQUIPMENT: 

Sweep Oscillator 

RF Plug-In 

Power Splitter 

Directional Bridge 

Type-N Female 

APC-7 

Detector 

Scalar Network Analyzer 

Coaxial short 

Type-N Male 

Open 

Type-N Male 

Calibrated Open/Short 

APC-7 

Adapters (2 required) 

Type-N Male to Type-N Male 



HP 8350B 
HP 83592A/B/C 
HP 11667A 

HP 85021C 
HP 85021A 
HP 11664A 
HP 8756A 

HP 11512A 



HP PN 85032-60001 
HP PN 85021-60001 
HP PN 1250-0778 



PROCEDURE: 

10 to 40 MHz 

1. Set up equipment as shown in Figure 4-1, with nothing connected 
to the bridge TEST PORT. Press [PRESET] on the HP 8756A. This 
will preset both the HP 8756A and the HP 8350B (this will turn 
the HP 8350B [l-PMOD] on and set the sweep time to 200ms) . Allow 
30 minutes warm-up. 
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NOTE 

If testing a standard (Type-N) HP 11664A, 
use an HP 85021C bridge. If testing an 
option 001 (APC-7) , use an HP 85021A 
bridge. Do not connect adaptors to the TEST 
PORT, as measurement accuracy may be 
sever ly degraded. 

2. On the HP 8350B, set START to 10 MHz, and STOP to 18 GHz. 

Adjust RF plug-in for maximum leveled output power. Set START 
to -10 MHz, and STOP to 40 MHz (unleveled light will flicker). 
Set markers Ml to 0 MHz, M2 to 10 MHz, and M3 to 40 MHz. 



CHI : A 

5. OdB/ 



- 7. 66 



REF - 



dBm 

7. 22 dBm 




Figure 4-2. Trace Before Adjustment 
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- 7. 6B dBm 
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STRT - .OlDOGHz MKR + .0400GHz STOP + ,0400GHz 

Figure 4-3. Properly Adjusted Trace 



3. On the HP 8756A Channel 2, press [SHIFT] [MEAS RATIO] to turn 
Channel 2 off. On Channel 1, press [MEAS PWR] until the A LED 
is on. Press [REF] until the POSN LED is on, and use the step 
keys or knob to move the REF POS one line down from the top CRT 
graticule. Press [SHIFT] [SCALE]. A response dip similar to 
Figure 4-2 should be visible on the display. This dip is 
formed because the sweeper is a hetrodyned source (in Band 1) , 
sweeping through low frequencies where the it is incapable of 
generating output power . The middle of this response dip is the 
"ZERO FREQUENCY" point. 

4. Using the FREQ CAL adjustment on the front panel of the HP 
83592A/B/C, center the 0 MHz dip arround the 0 MHz marker (the 
vertical graticule line two divisions from the left. See Figure 
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4-3) . Change Channel 1 to A/R by pressing [MEAS RATIO] until 
the A/R LED is on. 

5. With the MAIN MENU soft keys, select [CAL], then [SHORT/OPEN], 
then [CHAN 1]. Following the CRT prompts, connect the short to 
the TEST PORT of the bridge, and press [STORE/SHORT]. Connect 
the open and press [STORE/OPEN] . The CRT will display 

OPEN/SHORT CAL SAVED IN CHI MEM. 

6. On the HP 8756A, select M-MEM (press [DISPLAY] until the M-MEM 
LED is on). The CRT display should be similar to Figure 4-4. 



CHli A/R - . 17 dB 

5. OdB/ REF - . 00 dB 



CHls A/R - 23.35 dB 






STRT - -OlOOGHz MKR + .0400GHz STOP + .0400GHz 

Figure 4-4. M-MEM Display 




STRT - .OlOOGHz MKR .0400GHz STOP ->■ .0400GHz 



Figure 4-5. Reading Marker Value 



7. Connect the DUT to the TEST PORT, and press [SCALE] [5] [DB] on 
the HP 8756A. The CRT display should be similar to Figure 4-5. 

8. Select M2, then M3, and read the return loss from the marker 
value given in the upper left corner of the CRT (see Figure 
4-5). Record these values on the test record card. 

40 MHz to 18 GHz 

9. On the HP 8350B, set START to 40 MHz, and STOP to 18 GHz. Set 
markers Ml to 40 MHz, M2 to 4 GHz, M3 to 12 GHz, and M4 to 18 
GHz . 

10. Remove the DUT, and ensure that A/R is selected for Channel 1 
on the HP 8756A. 
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11. With the MAIN MENU soft keys, calibrate as in Step 5 above. 
Ensure that Channel 1 DISPLAY is still in M-MEM. 




Figure 4-6. OUT Return Loss .04 to IS GHz 



Figure 4-7. Reading Curser Value 



12. Connect the DUT to the TEST PORT, and press [SCALE] [5] [DB] on 
the HP 8756A. The display should be similar to Figure 4-6. 

13. Using MAIN MENU soft keys, press [CURSER] . Use the knob to set 
the curser to the highest trace value (lowest return loss 
value) between Ml and M2 (.04 to 4 GHz) , and read the curser 
value from the CRT (see Figure 4-7) . Do the same thing between 
M2 and M3 (4 to 12 GHz) , and between M3 and M4 (12 to 18 GHz) . 
Note these values on the test record card. 
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4-8. TRACKING BETWEEN TWO DETECTORS 
SPECIFICATIONS: 

Tracking is specified between two detectors at the same relative 
power level. This does not include mismatch or coupler 
uncertainties . 

Response variation; 

.01 to 8 GHz; <0.5 dB 
8 to 11 GHz; <1.0 dB 

12 to 18 GHz; <1.5 GHz 




Figure 4-8. Tracking Test Setup 



DESCRIPTION: 



The frequency response of two detectors are compared using a sweep 
oscillator and a frequency response test instrument. 



EQUIPMENT: 



Sweep Oscillator HP 

RF Plug-In HP 

Scalar Network Analyzer HP 

10 dB Attenuator HP 8491B 

Detectors (1 plus DUT) HP 



8350B 

83592A/B/C 

8756A 



Option 010 
11664A 
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PROCEDURE: 

1. Connect equipment as shown in Figure 4-8. Press [PRESET] on the 
HP 8756A. This will preset both the HP 8756A and the HP 8350B 
(this will also turn the HP 8350B [lJ^MOD] on and set the sweep 
rate to 200ms) . Set the source power level to OdB and allow 30 
minutes warm-up. 

2. On the HP 8756A Channel 2, press [SHIFT] [MEAS RATIO] to turn 

Channel 2 off. On Channel 1, select A (press [MEAS PWR] until 
the A LED is on) . Press [REF] until the POSN LED is on, and use 
the step keys or knob to set the reference level to mid-screen, 
press [SCALE] [.] [5] [DB] . 

3. Connect the first detector to the attenuator. On the HP 8350B, 
set START to 10 MHz, and STOP to 18 GHz. Set markers Ml to 10 
MHz, M2 to 8 GHz, M3 to 12 GHz and M4 to 18 GHz. 



CHI: A - . O: dB 

. 5dB/ REB - . GC dB 



REFl 
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1 
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SiRT + .0i00GH2 MKR ■* i 8. OODGHz STOP +;8. OOOGHi 



Figure 4-9. Detector Tracking M-MEM Trace 



4. On the HP 8756A, press [SHIFT] [DISPLAY] to store the trace in 
memory. Press [DISPLAY] until the M-MEM LED is on. The display 
should be similar to Figure 4-9. 

5. Remove the first detector from the HP 8756A and the attenuator, 
and connect the second detector. On the HP 8350B, press Ml (the 
FREQUENCY/TIME display will read 0 MHz) . 
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CHI: A 

. 5dB/ 



. 01 dB 

REF - . 01 dB 




Figure 4-10. Detector Tracking Display 



6. On the HP 8756A, press [SHIFT] [REF] to bring the active marker 
(Ml) to the reference line. The trace between markers Ml and M2 
(.01 to 8 GHz) should now be within one division (+.5 dB) of 
the reference line (see Figure 4-10) . Read the trace between M2 
and M3 (8 to 12 GHz) . It should be within two divisions (+1 dB) 
of the reference line. Between M3 and M4 (12 to 18 GHz) , the 
trace should be within three divisions (+1.5 dB) of the 
reference line. 
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Table 4-2. Performance Test Record 



HP 11664A Detector Tested bv 


Serial No. 




Date 














Paragraph 

Number 

1 


Test 




Minimum 


Actual 


Maximum 


4-7. 


RETURN LOSS 










0.01 to 0.04 GHz 


10 dB 








0.04 to 4 GHz 


20 dB 








4 to 12 GHz 


18 dB 








12 to 18 GHz 


16 dB 


— 




4-8. 


TRACKING BETWEEN TWO OETECTORS 










0.01 to 8 GHz 






<0.5 dB 




8 to 12 GHz 






<1.0 dB 




12 to 18 GHz 







<1.5 dB 
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SECTION V 
ADJUSTMENTS 



The Model 11664A Detector has no field adjustable components. 
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SECTION VI 
REPLACEABLE PARTS 



6- 1 . INTRODUCTION 

6-2. This section contains information for ordering parts. Table 
6-1 lists abbreviations used in the parts list and throughout the 
manual. Table 6-2 gives all the manufacturers' code numbers that 
are used in the parts list. Table 6-3 lists all replaceable parts 
in reference designator order . 

6-3. REPLACEABLE PARTS LIST 

6-4. Table 6-3 is the list of replaceable parts. The information 
given for each part consists of the following: 

a. The Hewlett-Packard part number. 

b. The part number check digit (CD). 

c. The total quantity (Qty) in the instrument. 

d. Description of the part. 

e. A typical manufacturer of the part in a five-digit code. 

f. The manufacturer's number for the part. 

6-5. ORDERING INSTRUCTIONS 

6-6. To order a part listed in the replaceable parts table, quote 
the Hewlett-Packard part number (with check digit) , indicate the 
quantity required, and address the order to the nearest 
Hewlett-Packard office. The check digit will ensure accurate and 
timely processing of your order. 

6-7. To request information on a part that is not listed in the 
replaceable parts table, include the instrument model number, 
instrument serial number, and the description and function of the 
part. Address the inquiry to the nearest Hewlett-Packard office. 
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Table 6-1. Reference Designators and Abbreviations Used In Manual 







REFERENCE DESIGNATORS 






A . . . . 


Assembly 


J . . . . 


Jack 


R .... 


Resistor 


C.... 


Capacitor 


P. . . 


Plug 


W . . . . 


Cable 


CR. . . 


Diode 


Q. . . 


Transistor 












ABBREVIATIONS 








B 




I 


PNP. . , 


Positive Negative 

Positive (Transistor) 


BE . . . 


Baume, Beryllium 


IN. . . 


Inch, Indium 




R 




C 




K 


RF . . . . 


Radio Frequency 


CER. . 


Ceramic 


K . . . . 


Kelvin, Key, 






CM . . . 


Centimeter 




Kilo, Potassium 




S 


cu . . , 


Copper, Cubic 

D 




M 


SI ... . 


Silicon, Square Inch 




MA . 


Milliampere 




T 


DBM , 


Decibels 


MHZ 


Megahertz 








Referred to 1 Milliwatt 


MW . 


Milliw’att 


TA . . . . 


. . . Ambient Temperature, 


DC . . . 


Direct Current, 








Tantalum 




Double Contact 




N 


TC. . . . 


Thermoplastic 


DIM . . 


Dimension 






TO ... . 


Package Type 


DO . . . 


Package Type Designation 


N . . . . 


Fan Out, Intrinsic 




Designation, Troy Ounce 








Stand Off Ratio, Nano, 








F 




Nanosecond, Nitrogen, None 




U 






NPN 


Negative Positive 






F 


Fahrenheit, Farad. 




Negative (Transistor) 


UF . . . . 


Microfarad 




Female, Film (Resistor), 












Fixed, Flange, Flint, 
Fluorine, Frequency 




P 




V 


FT . . . 


. . Current Gain Bandwidth 


P . . . 


. . . Peak, Phosphorus, Pico, 


V 


Vanadium, Variable, 




Product (Transition 




Picosecond, Pitch, Plastic, 




Violet, Volt, Voltage 




Frequency); Feet. Foot 




Plug, Pole, Polyester, 


VDC . . 


.... Volts, Direct Current 


FXD . 


Fixed 


PD . . 


Power, Probe, Pure 
Pad, Palladium, Pitch 








G 




Diameter, Power Dissipation 










PF . . 


. . . Picofarad; Pipe, Female 


W .... 


. . , Watt, Wattage, White, 


GHZ . 


Gigahertz 




Connection; Power Factor 




Wide, Width, Wire 



Table 6-2. Manufacturer’s Code List 



Mfr. No. 


Manufacturer Name 


Address 


Zip Code 


28480 


HEWLETT-PACKARD CO. CORPORATE HQ. 


PALO ALTO. CA 


94303 
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Table 6-3. Replaceable Parts 




Item 


HP Part 
Number 


CD 


Qty 


Description 


Mfr. 

Code 


Mfr. Part 
Number 


1 


1 1 664-60022 


3 


1 


Input Connector (J! ): Type-N (m) Standard 


28480 


11664-60022 




] 1664-60023 


4 


0 


Input Connector (J1 ); APC-7® Option 001 


28480 


11664-60023 




1 1664-60024 


5 


0 


Input Connector (J1 ): Type-N (f) Special Order 


28480 


11664-60024 


2 


2200-0167 


8 


4 


Screw- Machine 4-40 ,188-lN-LG 82 Degree 


28480 


2200-0167 


3 


1 1664-20004 


7 


1 


End Plate 


28480 


11664-20004 


4 


8120-1788 


7 


1 


Cable Assembly ( W1 ) 


28480 


8120-1783 


5 

6 


2190-0016 


3 


1 


Washer. P/O W1 

Washer-Lock Internal Tooth 3/8 in .377-IN-ID 


28480 


2190-0016 


7 


2950-0001 


8 


1 


(Not Shown) 

Nui-Hex-Double Chamfer (Not Shown) 


28480 


2950-0001 


8 


5061-1044 


9 


1 


Cable Marker Kit 


28480 


5061-1044 
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SECTION VII 
MANUAL CHANGES 



7- 1 . INTRODUCTION 

7-2. This manual was written for and applies directly to 
instruments with serial number 25000 and above. Earlier versions of 
the instrument (serial numbers lower than 25000) may be slightly 
different in design or appearance. For earlier versions of the HP 
11664A, refer to Operating and Service Manual HP Part Number 
11664-90037 . 

7-3. Any changes made to instruments manufactured after the 
printing of this manual are documeted in a yellow Manual Changes 
Supplement. Complimentary copies of this supplement can be obtained 
from your nearest Hewlett-Packard office. Refer to INSTRUMENTS 
COVERED BY MANUAL in Section I, for additional information. 
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SECTION VIII 
SERVICE 



8-1. INTRODUCTION 

8-2. This section provides procedures for replacing the connector 
and the cable of the HP 11664A. 

8-3. RECOMMENDED TEST EQUIPMENT 

8-4. Table 1-3 lists the recommended model numbers of equipment 
required to test the HP 11664A detector. 

8-5. REPAIR 

8-6. The following repair procedures are provided: 

Replacing Input Connectors 
Replacing Cable Assembly 



CABLE 

ASSEMBLY 




APC-7 
OPTION 001 




STANDARD 
TYPE-N MALE 




RF INPUT 
CONNECTOR 




SPECIAL ORDER 
TYPE-N FEMALE 



Figure 8-1. Major Assejnblies 
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8-7. Replacing Input Connector 

8-8. Order the assembled connector (J1 in Table 6-3), from your 
nearest Hewlett-Packard office. When it arrives, simply remove the 
old connector and replace it with the new one using a thin 
open-ended wrench (1/2" x 9/16", HP Part Number 8710-0877). 

8-9. Replacing Cable Assembly 

8-10. Remove the two pozi-drive screws on the cable end plate of 
the HP 11664A. Slide the printed circuit assembly out of the 
housing by pulling on the cable. 

8-11. Carefully remove all cable wires from the board. Remove the 
lock washer and hex nut that hold the cable to the end plate, and 
remove the old cable. 

8-12. Place new cable through end plate and secure with lock washer 
and hex nut. Install wires of the replacement cable in the printed 
circuit assembly (refer to Figure 8-2 for proper placement) . Ensure 
that all cable wires are securely connected to the board. Slide the 
board into the runners on the inside of the housing. Reinstall and 
tighten the two pozi-drive screws. 




RED WIRE BLACKWIRE SHIELD WIRE 
TO E2 TO E3 TO GROUND END PLATE 



CABLE 

ASSEMBLY 



LOCK 

WASHER 



WHITE WIRE 
TO E3 



VIOLET WIRE 
TO E4 



HEX NUT 



Figure 8-2. Cable Connections 



8-2 






m SALES & SUPPORT OFFICES 

Arranged alphabetically by country 



Product Line Sales Support Key 

ProauctUft* 

A Aniirtsc*' 

CM Comi>of'»fiU 

C S4*«i GRiy 

CH Compytr Hirdwr* Sai«t mC S«f»icei 

CS CompiiU' Softwir* Sit** »nC S^^f'cei 

I Ektclromc in»trgm«nU 1 Sylt«'Tn 

H H«aic«> PfOOuCti 
IIP PfpducU SPO 

US U*awii Proaucti Saccnfiify SRC 
P P»f»on*f CompgUtsor Pfoagtil 
SaMt on»y to? ipacific pfoduc! Nn* 

S«pp<ii onsy tof tpacirsc pfoouc! 

iUPORTANT Tn*M lympoi* 0#»»9niU product ctpatifitty T*>ay Go net 

in»uf# ut«t Of lypport »¥»ta£nHty tor itt producti •ith)?’ i bn* at ati locattoni 
ContKl yoyr ioCii Ut«( offle* for mtormitron f*9ara>n; location* HP 
luppon II a»a*iaBf* tor ip^citic product* 

HP a>$if>Du!0!'s a'e '.c .ta.v'? 



ANGOLA 

Teie'i'a 

tmpresa ^^c’>fca 3e fcjuipa^e'i'cs 
Ei^ancos SiP. 

R Barbosa Rocigue^ ^ ■ D' 

Cama pQsta' 6^8' 

lUMWA 

Te- 355^5 355 '6 



ARGENTINA 

Hewiett'Pacra?d A'gerbna S a 
A veoda Santa Fe ?035 
Marline; '540 BUENOS AIRES 
Tei ’98 573S 79? t?93 
Tele* '7595 SiOnap 
C aotf HEWPACKARG 
A E Cm CS F 

AUSTRALIA 

Adelaide, South Australia 
Offica 

Heuriett Racfrara Australia .ic 

t53 GteeryfMti Road 

PARRSiOE S A 5063 

Te. 37?. 59V 

Tsie* 6?536 

CaWe HEWRARO AQaiaiQt?' 

A'.CHCM £ MSP 

Briabana. Ouaenstand 
Office 

He^iei'-PacNa'd Ajstraita no 
Sin Floor 

Teacners Union Butiamg 
495-499 Boundary Sfteat 
SPRING Mtu. Oueensi-ano 4000 
7ei ??g-'544 
Tele* 4?'33 
Cable hEwpaRD Brisbane 
A ch Cm E M' R 

Car^berra. Auatralia Capital 
Territory Office 

Mewteii-Packard Austra-iia lic 
1? ' Wollongong Stree' 

FYSMWl'CK, A C 7 ?609 
Te- 80 4?44 
Teie* 6?65C 
Cabe HEWPARC Canbe'''a 
CH CM E P 

Melbourne. Victoria Office 

He*ieii PacKaro Aust'ai'S Ltd 
3‘ 4' josepn Sfeet 
BLACKBURN Victoria 3'30 
Te' 89 635' 

Teie» 3' 0?4 

Cable HfcwPARC Melbourne 

A CH CM CS E MS P 

Perth. Western Auatraiia 

Office 

Meu.iett'PacK a'd Ajsirai'a n-t 
2ft 1 Slirunq H,on*;i. 

CUREUONT A t 60 v;,) 

> J6j . 'Hh 
T eie. 93659 
Cable kEwPARO Pp'f. 

A CH CM E ML F 

Sydney, New South Walet 
Office 

ParM'd Aust'aiia no 

F C be* 1 « 

north ryde NSW 

Teiex C'Sft' 
dO t HEW- ARC n, ’ . , 



AUSTRIA 

He^ie Pa ra • a- t ' 
Gr.-ien'-Gtsfasse 'sA 




BRAZIL 




CANADA 

Alberta 

He*ieft-Pac>av 'Canada. JC 
PtL 7220 Psn-e' Street s t 
CAiGARY A-be-'a ’2 h 2hS 

4 Cm , M f ' 'm"s F 
Me*ie(i.Paci>ard -ranaca' ltd 
■ '6?0A t66'n Stree' 
E0UON7ON Aibe’*a T5M 3T9 
’e' '4j3 4n^ .-A" 

A Ch cm CS E MS F’ 

Britiah Columbia 




Manitoba 

Hew'ett.PacKard 'Canada- ltd 
380' SSO Cenu/, St'ee* 
WINNIPEG Manitoba R3 h 0’ ' 
let -204. 786'670- 
A CH CM E MS P' 



Nova Scotia 




Ontario 

M#-* ei’ Far>av ■Car"ada 
uONOON Oman: NPE CS" 






Quebec 

MpyrH' Fa.»a-d •La-ddc .t 

-^our Se-*-. m Rcd'' 
RIRKLANO Jueoe-: nq | ;-M' 

t ■ M -w -ft E Mp p- 

CHILE 




CHINA. People 8 Republic 
of 




COLOMBIA 




COSTA RICA 




CYPRUS 




mcost* 

Te^ex 2S94 .evcoc* 



CZECHOSLOVAKIA 

Me*.enPac-a-d 

Obcnodn Tastuc.'leisiv v CSSP 

CS "8 O' PRAHA Ov 
Te- 66 296 
"eie. 'C'SSSiMC 



DENMARK 




Dtr 3460 Birt#f&d 
•e' -02-6' 66 4C 



Tele* 37409 noas d* 
A CH CM CS E MS P 




4 Rije Tt^omas Mann 

F 67200 STRASBOURG 
Tp 86 28 56 46 



Tele* S9€n4’P 
CH CME MS P* 



20 Cnemifi de la CfeDi^re 
F 31081 TOULOUSE CAae* 
Tei '61i 40- 1 1 12 
Teie* 53'639F 
ACH CMCSE.P* 

Hewieii Packard France 
irr.rr^abie PAncentre 
Rue Var> Gogr. 

F 59650 VULENEUVE D ASO 
Tel t20i Qi-41 25 
Tete* '60124F 
CM CM.E.MS P* 



GERMAN FEDERAL 
REPUBLIC 



Tecftniscnes Bu-'O Bertin 
Keilnstrasse 2-4 
D 1000 BERLIN 3C 
Tei ;G3C) 24 90-36 
Tele* 016 3405 npom c 
A CH.CM t M P J 
Hewiet! Pac*ard GmbH 
Tecftniscnes BUro BObiingen 
Her'enberger Strasse 110 
D 7030 BOBLINGEN 
Tei 107031 '66' ’ 

Tele* bbr'i or 
A CH CM CS E MF F 



Kewieti Pac ard k S 
Nave've: ' 

Dk 860C SiLKEBORG 
'e^ -CrH 82 'v 66 
Teie* 37409 noas dk 
Ch Cm F 



ECUADOR 

C^moa .108 
4,-en.ja frc> A-fa-'d ’749 
Casiita 5423 CO 
QUITO 

Te- 450 975 C43-05C 
Vre* C54eCyfDfS0 
ACkiEP 



EGYPT 

tnte'nauonat f Associates 

24 Husse<r. nega:- Suee- 
Kasr-ei-Ai!), 

CAIRO 

>> 23-829 
Jeiex 93830 
ChCSEm 

EL SALVADOR 

iPESA ae S' Sar.-ado’ S a 
29 A,eniaa ^o-ne i2f6 
UHSAL yAOOR 
Te- 26 6SS8 26 6S6S 
Telex PuD*K' Bootf 20 '07 
A Oh OM CSEP 



FINLAND 

He«%'e’i Pac*arc Oy 
Revontuient-e 7 
SF Q2100ESR0C '-0 
Te- -9C- 455-02" 

Te>e* '?'-563 ne*pa s? 
A Ch Cm CS E mS P 

FRANCE 

Hf^ien PacKa'd Ffanrp 
; • Me'-cure B 

Pje B*‘r>He‘ni 

AIX-EN-PROVENCE 

A Cm cm E ms F- 
He*.-efi Pat* ard F'ar.ce 
Bureau de vente de Lvon 
Cnerrun des Uoufitec 



Bc-iie Posfaie io2 
F 69i3QECUiiY Cede* 




F 91035 EVRV CAae* 




He *ieii- Packard GmbH 
Tecnniscnes Buro (Xfssetaod 
Emanuei-ieutze-Stfasse ' 
D-4'OOCi OUSSELOORF 
Ter i02iO 597V1 
Teie* 085-86 533 npcd O' 

A CH CM CS.E MS P 
Heur'en-Pac*a'd Grr-.OH 
vertrieoszentraie f'ancfui" 
Berner Sirasse i 
Postfaeft 56C 140 
D-600C' FRANKFURT 56 
Te '0611. 50 04 • 

Teie* Cr4 13249 nphiTi d 
A Ch cm CS t mf f 
H u^wiefi-Pac* aid GmbH 
Techmsenes BUrc Hartiburg 
nabstadfring 5 
D-2000 MAUBURG 60 
Te. 040; 638-04 . • 

’’eie* 02’ 53 032 npnn o 
A CH CM CS.E MS P 
"leAieii PacKaro -Gm.bH 
Teennisenes Buro nannove' 

D 500C HANNOVER 3’ 

Tei tQS". 46 60-0’ 

Te.e» 092 3259 
A CH CM E MS P 
HPuyieti Pa-c*arc GmbH 
Tecnnisches BUr-d Mannneim 
Rossiauer weg 2 4 
0 6S0C UANNHEIU 

Tei i062't 70050 
Teie* 0462105 
ACE 



Meu.iett Paccaro urTb-H 
Teenmsenes Buro Neu Jim 
M*^<.s*>rscnmr!’siras-se 7 
D 79 10 NCU ULU 




Neumev-erstfasse 9u 
0 8500 NURNBERG 

Ch cm £ ms P 
1*-* pn Pac*aro GmbM 
rns-req Bu' . 

ESCP"' ''d<SP ' 

D 3U2H TAUPKIRCMEN 

A -y, M E M" t 



GREAT BRITAIN 




ALTRtNCHAU 

>-p - WA 4 N 




.ONDGN COLNE* 



Hewieii-Pachard ltd 

Trada* House. St Mary's WaiF 

UAIOENHEAD 

Berksnire SL6 1ST 

Tel t06?8! 39151 

CH.es E P 

Hewleit-Packaro Ltd 

Ouadfan-^e 

106 ' 18 Siatron Road 

REOHIIL, Surrey 

Te! (0737} 68655 

Te«* 947234 CH.CS E 

Hewieff Packard ltd 

King Street lane 

WiNNERSH Wotungnarr. 

Berkshire RGv SAP 
Te' <0734; 784774 
Teie* 847178 
A CH.E M 

GREECE 

Kostas Karaynms S A 
8 Ofnifoo Street 
ATHENS 133 

Te< 32 30-303 32-37 37 1 
Telex 21 59 62 RKAP GP 
A.Ch.-CMCSE UP 

GUATEMALA 

IPESA 

Avenioa Reforrra 3-48 Zona 9 

GUA WiALA 

Tei 316627 314786 
Telex 4 192 TEL TRG GU 
A CHCUCS.EU.P 

HONG KONG 

Hewlett-Packard Hong Kor>g, ltd 

G P 0 Bo* 795 

5tH Floor Sun Hong Kai Centre 

3C Harbour Road 

HONG KONG 

Tet 5-S3232'l 

Teie* 66678 HEWPa hx 

Cable HP ASIA iTD Hong Kong 

E CHCS.P 

INDIA 

Snje Sl3' L la 

Sabo Corrpiex If Fto<y 

24 ResideiKy Ro 

fl4/WUi0Rf560 02'5 

Tei 55660 

Teiex 0845-430 

Caine BLUE STAR 

achcuCS.E 

Blue Star Lie 

Saoas 

4 14/2 Vk Savarxar Uarg 
Pracnaaev- 
BOtIBAY 400 025 
Tei 422-6155 
Telex 011-4093 
Cable FROSTBLUE 
A CH.CU CSEKI 
Blue Star Ltd 

Bharyjar: House 7th.'8tn Floors 

9 1 Nebnj Pace 

fiEW DELHI 1 W 024 

Tei 682547 

Telex 031-2463 

Cable BLUE STAR 

A CH CU CS E M 

Blue Star Lie 
2-2-47/1 108 Boianrr RC 
SECUHOEBABAD 50C 003 
Tei 72057 
Teiex 0155-459 
Cat>ie BlUEFROST 
AE 

Blue Star LIC 

T C 7/603 PooTWTifl 

AtoOf/MoAorh. 

TTtlYAMOmm 695 0 13 
Tei 65799 
Telex 0884 259 
Cable BLUE STAR 



INDONESIA 

BERCA hdonesia P ’ 
iVisma Aniara Blag i7th fioor 

JAKARTA 

A.CSEU 

BERCA haonesa P T 
PO Box l74.-SBy 
Jf Kule^ No 1 1 
SURABAYA 
Tel 68172 

Telex 31146 BERSAl SB 
Cable BERSAL SURABa * a 
A' EUP 

IRELAND 

Hewlett-Packard Ireland Ltc- 
Kestret House 
Clanwiiliam Ccx/' 

Lower Mount Street 
0UBUN2 Eire 
Tet m,i60 88 0G 
Tete* 30439 
A CH CM.CS.EMP 

ISRAEL 

Electronics Engineering OMStor, 

UotOKM Israel L ta 

16 Kremenetsk: Slreei 

PO Sox 25016 

m-AmS7B99 

Tel 3 336973 

Teiex 33569 UoinlL 

Cable BASTEl Tei A,-r> 

A.CH.CUCS.E.UP 

ITALY 

Hewlett -Pack ard itaiiana S p a 
Vm Martin Lutf-fer King 38/1 11 
f-40i32 bologna 
Tel (051)402394 
Tele* 511630 
CH.CM £ MS 



Hewlett-Packard ilaliana S p A 
Via G Di Vittorio 9 
1-20063 CIRNUSCO SUL NAVtGUO 
Tei (2(^3691 
Telex 33463? 

A, CH.CM, CS.E iJf P 
Hewlett-Packard itaiiana S p A 
Via Ewova san Bocco A 
CapodKnonte. 62.' A 
1-80131 NAKES 
Tei (081: 7413544 
Tete* 710698 
A CH.CM £ 

Hewlett-Packard ttaliana S p A 
Vtaie G Modugne 33 
i- 16 156 GENOVA PEGU 
Tei 1010168-37-07 

E.C 

Hewlett Packard tiaitana S p a 
via Turazza '4 
i 35100 PADOVA 
Tei i049! 664886 
Teie* 430315 
A CH.CM. E.MS 

Hewiett Packard ttaiiarva S p a 

Viate C Pavese 34G 

i-0Cl44 ROMA 

Tel (06) 54831 

Tete* 610514 

ACH CMOS E.MS P* 

Hewlett-Packard iiaiiana S p A 

Co'so Svi2ze-a. ’S4 

1 10 '49 TORINO 

Tel '011- 74 4044 

Teie* 221079 

CH CM.E 

JAPAN 

*0* ogawa-Hewtefi-Packard Ltd 
tnoue Bui'ding 
1-21-8 Asani-chc 
ATSUGi. Kanagawa 243 
Tel '0462- 28-045' 

CMC* £ 

*okogaw3 Hewteif-Packa'd Ltd 

Sannomiya Dat-tcm Seimei Bldg 

69 Kyo-rr.achi Chuo-kj 

KOBE 650 

Tel (078i 392 4791 

C.E 

Yovogawa-Hewieti-Packard Ltd 
Kumagaya Asahi *aso)i Bidg 4F 
3-4 Chome Tsukuba 
KUMAGAYA Saitama 36G 
Tel i0485t 24-6563 
CH.CM.E 

vokogawa-Hewteti-Packard Ltd 

Asab! Snmbun Dai-tchi Bidg . 2F 

4 7 Hanabata-cho 

KUMAM0T0-SH1.&60 

Tei i0963.i 5.4-73'H 

CH.E 

Yokogawa-Hewiett-PacKard Ltd 
Shin Kyoto Center Bidg 5F 
614 SiOkO|i-ChO 
Nishiiruhigasht Karasuma 
SiokO|i-dori. Shimogyo-ku 
KYOTO 600 
Te' 075-343-092’ 

CHE 

'rokogawa-Hewtett-Packard Ltd 
Miio Mitsu Building 

I- 4-73. San-no-maru 
M1T0, loaragi 3i0 
Te' '0292- 25-7470 
CH.CM E 

tokogawa-Hewtett-Packard Ltd 
Sumiiomo Seime- Nagoya Bidg 

II- 2 Shimo-sasajima cho 
Nakamura-ku 

NAGOYA AiChi 450 
Tei i052i 571-5171 
CHCM.es E MS 

Tokogawa Hewlett-Packard Ltd 

Chuo Bldg 4ih Floor 

5-4'20 Nishinakaiima 

*odogawa-ku 

OSAKA. 532 

Tei (06) 304-6021 

Tele* VHPOSA 523-3624 

A CH CM.CS.E.MP.P* 

vokogawa-Hewieit-Pacxa.’d lid 

SAGAMiHARA-SHt PREF 229 

1^ 427 591311 
Teie* 89 '2 



TOKogawa-Heweii-PaC' ar G i. td 
Smniijp'g La- --cn- Seme 6F 

2 7 ' Nisn- Smmu'i.- 
Shiniyu ku TOKYO '6C 
Te 03 348 461 1 5 
CHE 

'Tokogawa-Hewieit Pac«aro ud 

3 29-21 Taxaidn-Higasn 
Sugirsami-xu T0K*C '68 
TefiOai 33’ 6111 
Tete* 232 2024 ’HFIOk 
ACH CM CSE MPP- 
'royoqawa-Hewien Packard li-g 
' rasuOar.eime- royohams 
NiShiguCri.- Bidg 

3 304 Tsufuva cno 

Kanagaw3-»u 

YOKOHAMA Kar\a9awa 2?’ 

Te- G45i 3'2 
CH CM E 

JORDAN 

Ucuasbe! Coos/ns Company 
PO Box 

AMMAN 

Tei 24907 3990'’ 

Teiex '4,56 SASCO JC 
CHE UP 



KENYA 

ADCOULIC h'K 

City House Wabera Streei 

P Q Box 306.35 

NAIROBI 

Te: 331955 
Telex 22639 

EM 

KOREA 

Samsung Eieclronics Computer 
Omsior, 

76-561 Yeoksam-Dong 
kangnarr-Ku 
CPC Box 2775 
SEOUL 

Tel 555-7555 555-5447 
Teiex K27364 SAMSAN 
A.CH.CM.CS.E MP 

KUWAIT 

Ai-KnahCya Tracing i Coriira-chrig 
P D Bax 83G Satai 

KUWAIT 

Te! 42-4910 41-1726 

Telex 2481 Areeg k! 

CH.E.M 

LUXEMBOURG 

Hewieit-Pacxard Betgium S A --’N v 
Btv'd de la Woiuwe HX 
W'oiuweda: 

B-12X BRUSSELS 
Tei (02- 762-32-00 
Tete* 23-494 paioben pru 
ACH CM.es E MP.P 
MALAYSIA 

Hewietf-Packard Sates iMaiays*a: 
Son Bnc 

1st Floor Banguna.n British 
American 

jaian Semantan. Damansara Heights 

KUALA LUMPUR 23-03 

Tel 943022 

Teie* MA310T 

A.CH E.MP' 

Proiei fngfnee.nng 
Lot 3 19 Saiok Roac 
POBox 1917 
KixTung SARAWAK 

Tei 53544 

Teiey UA 70904 PROMAl 
C able PRC tel ENG 
AEM 

MEXICO 

Hewieu-Packaro Mexicana S a de 

C 'V 

Av Pertfenco Sur Nc 6501 
Tepepan, xochtrruico' 16020 
MEXICO CITY 
Tei (905) 676-460C' 

Teie* 017-74 507 
A.CH.CS.E.MS.P 

MOROCCO 

Doibeau 
8 1 rue Karaichi 

CASABLANCA 

Tel 304 1-82 3068 38 
Telex 2305 T 22822 
E 

NETHERLANDS 

Hewlett-Packard Neoenand B V 
van Heuven Goedhaniaan 12 1 
NL 11B1KK AMSTELVEEN 
P 0 Bo* 667 
N^1 180 AR AMSTEIVEEN 
’ei (20i47-20-2i 
Teie* 13 216 
A CH CM.CS.E.MP.P 

NEW ZEALAND 

Mewteti-Packard (N 2 j Ltd 
169 Manukau Road 
P 0 Bo* 26-189 
Epsom AUCKLAND 
Tet 687 159 

CaWe HEWPACK Auckland 
CH.CM, E.P* 

Hewteft-Packard (N 2 ) Ud 
4 12 Cnjckshanti Street 
Ktttxrn^, WEUJNGTON3 
P 0 Box 9443 

Courtenay Place, WIUJNGT0N3 
Tei 877-199 

Cable HEWPACK Wetongton 
CH.CM.E P 

NORWAY 

Hewten-Packard Norge A/S 
Foire BemaOotiesvei SG 
P 0 Bo* 3558 

N 5033 EYUJNGSOAlfN (BERGEN) 

Tel (05) 16-55-40 
Teie* 16621 hpnas n 
CH.CM.E 

Hewlett-Packard Norge A-'S 
Oesterrxlaten 18 
P 0 Box 34 
N 1345 OCSTirAS 
Tet (02) 17-11-80 
Teie* 1662 1 npnas n 
A-.CM.E.MS.P 

PAKISTAN 

MiusWko <S Company UC 
f -B. Slreei 43 
Sector E-Sr'i 

tSlMUBAD 

Tei 26875 

Cable FEUUS Rawalpincli 
AEM 

Mushx 0 & Company / la 
Oosman -Cnambers 
Abdufian Haroon Roaa 
KARACHI 0302 
Te> 511027 512927 
Teiex 2894 MUSkO Pk 
Cable COOPERATOP karacb 
AEMP' 



ORSAY 




m SALES & SUPPORT OFFICES 

Arranged alphabetically by country (cont.) 



PO Box 

Met-Q MANILA 



ONl INf 



9f A 



POLAND 

Bui'O inlo'ivasii 7ec^nic/ne: 
Hewieif Pacxara 
UiStaw>-:2 6P 
Pi 00 950 WAR$ZA>NA 
Te: 39 59-62 39 6^43 

Teiet 8 \?453 hepa p- 

PORTUGAL 

Te>ec'<ra 8'npresa ^^cnica de 
SQu/pr'-emos- Bi^ctncos S a ■ 
Pua Pooogc aa ^onseoa '-03 
P 0 Box 253 ^ 

P LISBON ■ 

Tel i 68-60 ’0 
Teiex T259S 
Ch CS £ P 

ROMANIA 



BUCUBSSTI 

Te: 130725 
Jeiex HJA40 

SAUDI ARABIA 

K4oaern [learpn/c EsiaPii^omen! 



Telex 670 136 

Caoie ElICTa Al khOBap 

CH CS.E M P 

Mocfe’o Electronic Estaoiiscimeni 

PQ Box- 1228 Bagnoao'ian Sire 

jbdoah 

Tel 6A2-0229 

Telex 4Q1035 

CaP/e electa jEDDah 

CH CSEKtP 

KAodern Electronic EstaPusorneni 
P 0 Box 27 2B 

RIYADH 

Tel 491 9715 49 : 638^ 

Teiex 20C756 
CHOSE NIP 

SCOTLAND 

H(?*.eti.Pac>ar(: Lio 

south QUEENSFERRr 

west Lothian Eh30 9G' 

G6 Sootiano 
Te: (03ii 33'.'n88 
Tete. 7?6'8<? 

A (> CM CS f. M 

SINGAPORE 

Paoa'd Singaco'^' 'P', ■ 



aLif H S gaO' 

A (> :.S f MS P 

SOUTH AFRICA 



SPAIN 

E 8ARCE10K* 2h 

A H w E E y 



EO' .0 Ac.a I ' B 
[ BILBAO ’ ^ ^ ^ 



SWEDEN 

He..^e-i PacKa'C Scn*ei:. AG 

00* '9 ^ 

S '6393 SPANGA 
Tei >08 75CPOOC: 

Teie. S5A 'OT?' 

A Ch cm CS E ms P 
He.^iet! Pact>afO Svenge A6 
‘•oiaiiisgata'- 30 
S VASTRA-FROLUNDA 

:03'. 49 09 50 

’eiei .0541 -07?' ■v.a SPANGA 
Ch cm i P 

SWITZERLAND 

HewiP!! Paccar- iScn^eiz^ aq 
? 9 Cnemir Chateau Bioc 
L'H -2^9 LE LtGNON-'Geneva 
or? 96 03 ?? 

.:333 ncagcH 
'are HEWPACKAG Geneva 
A ME MSP 

Heaven Pact-aro iScn^e.^i ag 

CM 8967 WIDEN 
Tei -57.60''v 
Teie* 59933 hpag Ch 
CaDie hpag CH 
A O CM CSEMSP 

SYRIA 

Genera^ Electronic me 

Nur- Basna-Anna! Ebn Kays Street 

PO Box 578' 

DAMASCUS 

Tei 33 24 87 

Terex- ii2i5iTIKAl 

Cable ElECTROBOP DAiJASCUS 

E 

TAIWAN 

Hc;w«eft Pack8'a far East ita 
Taman Branch 
5m PtoQf 

205 Tun Hwa North Roao 

TAIPEI 

T€' i02< 751 '0404 

Cable hEwPaD' ^afpe 



GCh.C 



CSEJ. 



THAILAND 

Unimesa 

30 Patpong A^e Sufiwong 

Bangkok 5 

Te> 234 09 1. 234 Q92 
Te-iex 84439 Simonco Th 
C aote ummESa BangKOK 
A CE/U 

TRINIDAD & TOBAGO 

Caribbeari Teieconns ita 

50 A jerningnam A venue 

P C Sox 732 

PORT-OP SPAIN 

Te. 62 44213 62 442^4 

Teiex 235 272 hljQCQ wG 

A CM E MP 

TUNISIA 



E P 

TURKEY 

Je*nifr! Company Ltd 
Iran CaidaeS' Nc ’ 
KavaKiioe'e ANKARA 



^75600^ 

42155 



UNITED ARAB EMIRATES 

Emiiac Lie 
P 0 Box *64 ' 

SHARjAH 

Te’ 354 '21 354 123 
Teiex 68 1 j 6 Emiiac Sn 



UNITED KINGDOM 
•a« GREAT BRITAIN 
SCOTLAND 



UNITED STATES 
Alabama 



MUNTSVIUE Al 358ui 
Tel i?05i set 459’ 
Ch CWCSE M- 



Arl 2 ona 

He*iett Par>3fG Co 
2336 East Magno«a Street 
PHOENIX. A2 85034 
Te! f602i 273 8000 
A CH CM CS E MS 
Mewiei! Packard Co 
2424 East Aragon Road 
TUCSON A2 85'06 
Te; i602i 689 463' 

Che ms*' 

California 

Hewteir-Packard Cc 
762 ’ Carioga Avenue 
CANOGAPaRK CA9I3G4 
Tei i2l3i 702-8300 
A CH CS E P 
Hewieti Packard Cc 
t430 East Orangethorpe 
FULLERTON CA 9263 ’■ 

Tei i7l4i 870-1000 
CH CM CS.E MP 
Hewteii Packa'd Co 
3939 Lankershim Btvd 
NORTH HOLLYWOOD CA 9 1604 
Te: i2'3i 877-i?82 
Regional Headquarters 
Mewseii-Pactiard Co 
3200 HHlvie* Avenue 
PALO alto. CA 94304 
Te- i4i5i 857 800C 
CHCSE 

Hewieii Pack ard Co 
646 W Noon Mar»ei Bc<uiev3'c' 
SACRAMENTO CA 95834 
Te* i9^6r9?9 7??? 

A • Ch CS E MS 

9606 Aero Dt^ve 

PO Bo» 23333 SAN DIEGO .'.a 

92123 

Te' f?-4i279 3200 
CHCMCSE MP 

Hewlett Packard Co 
3003 Scott Boutevarn 
SANTA Clara Ca 95050 
Tei «408i 988 7000 
A CH CM :S E MP 

Colorado 

Hewlett Packard Co 
?4 inverrtess Place East 
ENGLEWOOD CO 80' 1 ? 

Tei 1303. 771 3455 
ACM CM CSEMS 

Connecticut 

Hetvieit Packard Co 
47 Barrtes inoustna! Poad South 
P 0 Bo. 5007 
WALLINGFORD CT 06492 
Tel i203i?65 ?80' 

A.CH CM CS £ MS 

Florida 

Hewieti Pan>3'd Co 
PC Bo. 24210 
290’ N' W 62hG Street 
FORT LAUDERDALE FL 33301^ 

Te' ^305. 973 2600 
ChCSE MP 
He#ie*r Paca'd Co 
4060 Woodcock Ori*e p'3? 

B'owne!' B-jiiOing 
JACKSONVILLE Fl 32207 
Te 9C4 39R 0663 

C' E' MS' ■ 



ORUNOO Fl 32809 
Te’ i305i 859 290G 
A -Ch cm CS E MS 
He*ieft Packard f.o 
5750 Norm Hoovet 5 
TAMPA fl 336 14 
’e 8’? 8"c OSOC 
A- ,H I.M CS t ■ M* 



Georgij 



ATLANTA GA 30348 
<rDOC South Par* Pia 
ATUNTA GA 30330 



WARNER ROBiNS 
WARNER ROBINS 



ROLLING MEADOWS i 

A Cl- "M :: E MF 

Indiana 



IOWA CITY !A 52240 



KENNER. LA ?006? 

OESTAMAN la 70047 
Tei i504i 467 4 'OC 
A CH CS E MS 

Maryland 

7*21 Standard Or ve 

HANOVER MO 21076 
r3C'-796 7?-X 
A CH CM CS E MS 



I Pact 



3 Co 



2 Choke Cherry Road 
ROCKVILLE UC 20850 
Tei 1301.948 6370 
Tele. 710-628 9685 
ACH CM CS.E MP 



32 Hariweii Avenue 
LEXINGTON MA 02 173 
Te' '617:36' 8960 
A Ch CM.CS E MP 
Michigan 
Hewlett Packa-'d Co 
23855 Pesearch Orrve 
FARMINGTON HILLS Ml 48024 
Te 1313:476-6400 
A CH CM CS E MP 

Minnesota 

Hev.ieii Packard Co 
2025 A La’oenieuf Av? 

ST PAUL MN 551 '3 
Tei '6'2 644 noo 
A CH CM CS F MF 

Missouri 

Hewietf Pac*a*d Co 
"131 Cotoradc A>enue 
KANSAS city mo 64137 
Ter '8'6i 763-8000 
Te.e> 910 771 2087 
A CH CM.CS E MS 
Hewlett Packard Co 
'024 E>ecut've Parkway 
ST LOUIS MO 63141 
Tei i3i4i 878 0200 
A CH CS E MP 



3 Co 



New Jersey 

He wen Pack, 

S'rsiai Brook PtQtessionai 9 u<k 

Route 35 

EATONTOWN Nj 07724 
Tei i20'-' 542 1384 



Mewien Packard Co 
A '20 Century Road 
PARAMUS NJ 07652 
Te :20ii 265 50C-C' 
A Ch cm CS E MP 



West 



Hewlett Packari 

60 New Engiao 
PISCATAWAY Nj 08654 

Tei I201| 98' 1199 
A .CH CM CS £ 



PO Bo. "634 
ALBUQUERQUE NM 87 11? 

"3'Xiomas Brvd ,N E 
ALBUQUERQUE NM 87l23 
Tei '505.292 i330 
Tere. 910 989 1185 
CHCSE MS 
New York 
Hewlett Packard Cc 
5 Computer Dnve South 
ALBANY. N't 12205 
Tei i5i8i 458 1550 
Tgie* 7tQ 444 469' 

A CH E MS 
Hewieif Pa-ikard Co 
200 Cross keys 0H.ee 
FAIRPORT Nv 14450 
Te' i7'6i 223 9950 
Teie. 51Q 253 X-92 
Ch. cm CS E MS 



Hewieit Packarc Co 
3 Crossways Park West 
WOODBURY, NY 11797 
Tei i5i6i92T-Q3X 
Teie. 510 22' 2i83 
A CH CM CS £ US 

North Carolina 

Hewiet! Packar-3 Cc 
P 0 Bo. 26500 
5605 fioanne Way 
GREENSBORO. NC 27450 
Tel (919)852 1800 
ACHCM.CS.E MS 

Ohio 

Hewlett Packard Co 
'6500 Sprague Road 
CLEVEUND, OH 44130 
Tel '•216)243 7300 
Tele. 810-423-9430 
A CH CM.CS E MS 
Hewlett Packard Co 
962 Crupper Ave 
COLUMBUS, OH 43229 
Tei (6141 436 1041 
CH CM CS E ■ 

Hewteti-Packard Cc 
P 0 Bo. 280 
330 Progress RO 
DAYTON, OH 45449 
Te. (513,. 859-8202 
ACH.CM.EVMS 

Oklahoma 

Hewiett-Packard Co 
P 0 Bo. 32008 
OKUMOMA CITY, OK 73123 
304 N MerKJian Avenue Suile A 
OKUHOMACITY.-DK 73107 
Tei (405. 946 9499 
A'.CH.E'.MS 

Oregon 

Hewieii-Packafd Co 
9255 S w Pioneer Court 
WIISOWVILIE. OR 97070 
Tei (503)682 8000 
A.CH.CS.E'.MS 
Pennsylvania 
Hewlett Packard Co 
1021 8lh Avenue 
Kmg ot Prussia InOustria: Park 
KWG OF PRUSSIA. PA 19406 
Tei (215)265 7000 
Teie. 510-660-2670 
A.CH.CM.CS E.MP 
Hewlett-Packard Co 
m 2eia Df.ve 
RinSBURGM PA 15238 
Tel (412^782-0400 
A.CH.CS.E.MP 

South Carolina 

Hewieit-Packarc Co 
PO Bo. 21708 
BrooksiOe Par. Suite 122 
1 MartxSOh Way 
COLUMBIA. SC 29210 
Tei (803i 732-0400 
CH.E.MS 

Teias 

Hewlett Packard Co 
Sufte 3 row 
7800 Shoaicreek Bivd 
AUSTIN Tl 78757 
Te:- i5'2' 459 3143 
E 

Hewlett Packard Co 

Suite C 110 

417' Norm Mesa 

EL PASO TX 79902 

Tei (9i5i533 3555 533 4469 

CHE' MS" 

Hewlett Packard Co 
P 0 Bo. 428 '6 
HOUSTON Tx 7704? 

'0535 Marwin Street 
HOUSTON Tx 77036 
Tei i7l3i 776 6400 
A.CH CM CS E MP 
Hewlett Packard Co 
PO Bo. 1270 
RICHARDSON Tx 75Q8C 
930 E Campbell Rc 
RICHARDSON TX 75061 
Tei !2 i4:.231 610' 

ACH.CM CS.E MP 
Hewieit Packarc Cc 
PO Bo. 32993 
SANAMTONtO Tx 782 '5 
1020 Cenirai Parkway South 
SAN ANTONIO, Tx 78232 
Tei (612.' 494 9336 
CH.es £ MS 
Utah 

Hewlett Packard Co 
P 0 Bo. 26626 
3530 W 2100 South 
SALT UKE city UT 84"9 
Tel i80G 974 i?(Xj 
A CH.es E MS 
Virginia 

Hewseit Packard Co 
P 0 Bo. 9669 

2914 Hungary SprinQ fioaO 
RICHMOND VA 23226 
Tei (804 1 285 343' 

A CH.CS.E.MS 

Hewtet! Packard Co 

3106 Peiers Creek fioac N w 

ROANOKE vA 24019 

Tel i703i 563 2205 

CHE" 



Washington 

Hewlett-Packard Cc 
'5815 SE 37m Street 
BELLEVUE WA 90006 
Te- 2061643-400-0 
A Ch CM CSEMP 

Witconain 

Hewlett-Packard Co 
'SC S Sunny Siooe Road 
BROOKFIELD W' 53005 
Te-i .'414. 784-880C 
A CH CS E ' MP 

URUGUAY 

PaPio Ferranac S A C e ’ 

A venicfa itaha 2877 

Casilia de Correo 370 

MONTEVIDEO 

Tei 30 25S6 

Teiex Public Boom 90 ’ 

A .CNtE Nf 

U.S.S.R. 

Hewlett-Packard Co- 
Represenialve 0h.ee 
Pok.fovsky Bivd 4."7 KV'2 
MOSCOW '01000 Tei 294 2024 
Tele. 7825 HEWPACk SU 

VENEZUELA 

Hewieii-Pac»arc de Venezuela C A 
Apariado 50933 

3A Transversal Los Ru.ces Norte 
Editicic Segre 
CARACAS 107* 

Tei 239-4 133 
Teie. 25146 HEWPACK 
A CM, CS.E US P 



(t there >s no saies oH.ee listed tor 
headQuatters oH.ces 

NORTH CENTRAL AFRICA 

Hewlett-Packard S A 
7 Rue du Bots-Ou-lan 
CH-1217MEYRIN2, Sw.izeriana 
Tel (0221 98-96-51 
Tele. 27835 npse 
Cable HEWPACKSA Geneve 

ASIA 

Hewieii' Packard Asia Ltd 

6fh Floor Sun Hung Ka. Center 

30 Harbor Rd 

GPO Bo. 795 

HONG KONG 

Tei 5-832 3211 

Teie. 66678 HEWPAHX 

Cable HP ASIA LTD Hong Kong 

CANADA 

Mewiett-Packara (Canada) Ltd 
6877 Goreway Drive 
MISSISAUGA. Ontario L4V 1MB 
Tel i4i6i 678 9430 
Teie. 610-492-4246 

EASTERN EUROPE 

Hewlett-Packard iSes m b h 
Wehhsrrasse 29 
POBo. 7 
A- '205 VIENNA 
Te: (2221 35-16-210 
Teie. 1 35823-' 135066 

NORTHERN EUROPE 

Hewlett-Packard S a 
iJiienstede 475 
Nl 1183 AG AMSTELVEEN 
The Netherlands 
P 0 Bo. 999 
NL ' 180 A2 AMSTELVEEN 
The Netherlands 
Tei 20 4377?' 

OTHER EUROPEAN 

Hewlett-Packard S A 

7 Rue du Bois du-Lan 

CH i217MEY8tN2, Switzerland 

Te: (022)98-96 51 

Teie. 27835 npse 

Cable HEWPACKSA Geneve 

lOHices in the World Trade Center) 

MEDITERRANEAN AND 
MIDDLE EAST 

Hewlett-Packard S A 
Mediterranean and Mioote East 
Operations 
Atnna Centre 
32 Kitissias Ave 
Arr.arouss.on, ATHENS. Greece 
Tei 808-0359 808 0429 
Teie. 21 6588 
Cable HEWPACKSA Athens 



YUGOSLAVIA 

isKra-Commerce-Represenmon of 
Hewieit-PacKard 
Sax-a Cemar Oeiegaa/a 30 
Mienti/a Popovica 9 

11 170 BEOGRAD 

Tel 638-762 

Telex 12042. 12322 YU SAV CEH 

iskra-Commerce-Representatior^ of 

Hewlett Pack ard 

Koprska 46 

6 1000 LJUBLJANA 

Tel 321674 315879 

Telex 

ZIMBABWE 

Field Teebnicai Sales 
45 KeMn Road. Hortn 
PB 3458 
SALtsam 
Tei 705 231 

Telex 4-122RH 

CEM.P 



your area contact one ot ff^ese 

EASTERN USA 

Hewlett-Packard Co 
4 Choke Cherry Road 
RockvtiU. MO 20850 
Tet (301)258-2000 

MIDWESTERN USA 

Hewlett-Packard Co 
5201 ToKvtew Drive 
ROOiNG MEADOWS. H' 60008 
Te; (312) 255-980C 

SOUTHERN USA 

Hewlett-Packard Co 
PO Box 105005 
450 Interstate N Parkway 
ATUNTA, GA 30339 
Tei (404)955-1500 

WESTERN USA 

Hewlett-Packard Co 
3939 Lankersim Bivd 
LOS ANGELES, CA 91604 
Tel (213) 877-1282 

OTHER INTERNATIONAL 
AREAS 

HewleivPackard Co 
inierconiinentai Headquarters 
3495 Deer Creek Road 
PALO ALTO, CA 94304 
Tel (415)857-1501 
Tele. 034-8300 
Cable HEWPACK 




HEWLETT 
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